Phosphorylation of C8 and C9 subunits of the multicatalytic proteinase by casein kinase II and identification of the C8 phosphorylation sites by direct mutagenesis.
Two 29 kDa subunits of the multicatalytic proteinase (proteasome) complex, the C8 and C9 components, are phosphorylated in vivo and can be phosphorylated in vitro by casein kinase II (CKII). The major phosphate acceptor is the C8 subunit being phosphorylated in serine, both in vivo and in vitro. The phosphopeptides generated by Glu-C endoprotease digestion from the in vivo 29 kDa labeled subunit and from the in vitro phosphorylation of the recombinant C8 subunit with CKII are identical, suggesting that CKII is likely responsible for the in vivo phosphorylation of the C8 subunit. The in vitro stoichiometry of phosphorylation of the proteasome complex and the recombinant C9 and C8 subunits by CKII is 2-2.5, 0.2, and 2 mol of phosphate per mole, respectively. Several C8 protein constructs allow the location of the CKII phosphorylation sites to be the COOH terminal portion of the protein, and direct mutational analyses show that Ser-243 and Ser-250 are the residues of the C8 subunit phosphorylated by CKII. The in vitro phosphorylation of the proteasome by CKII does not affect its proteolytic activity (on proteins or fluorogenic synthetic peptides), therefore suggesting its involvement in the interaction of the proteasome with other cellular proteins, i.e. in the formation of the 26S complex and/or in the interaction with the nuclear translocation machinery.